Reduction of hippocampal apoptosis by intracerebroventricular administration of extracellular signal-regulated protein kinase and/or p38 inhibitors in amyloid beta rat model of Alzheimer's disease: involvement of nuclear-related factor-2 and nuclear factor-κB.
In the present study, we examined the effects of intracerebroventricular administration of extracellular signal-regulated protein kinase- (ERK) and p38-specific inhibitors, U0126 and PD169316, respectively, on apoptosis induced by amyloid beta (Aβ) in rats. To investigate the effects of these compounds, we evaluated intracellular signalling pathways of apoptosis, as well as inflammatory and antioxidant pathways, 7 and 20 days after Aβ injection. We found that caspase-3 and Bax/Bcl-2 ratio, two hallmarks of apoptosis, were significantly decreased in the rats pre-treated with U0126 and PD169316, 7 days after Aβ injection. This observation was in agreement with the results of immunostaining analysis of the hippocampus that showed decreased levels of terminal transferase dUTP nick end labelling positive cells in the hippocampus of U0126 and PD169316 pre-treated rats, compared with the Aβ-injected group. We also chased the changes in the levels of calpain-2 and caspase-12, two ER factors, in the Aβ-injected and treatment groups. Decreased levels of calpain-2 and caspase-12 in U0126 and PD169316 pre-treated rats confirmed the protective effects of these inhibitors. Furthermore, we studied the effect of two stress-sensing transcription factors, nuclear-related factor-2 (Nrf2) and nuclear factor-кB (NF-кB), in Aβ-injected as wells as U0126 and PD169316 pre-treated rats. U0126 and PD169316 activated Nrf2 and suppressed NF-кB pathways, 7 days after Aβ injection. These antioxidant and inflammatory pathways restored to the vehicle level within 20 days. Taken together, our findings reinforce and extend the notion of the potential neuroprotective role of ERK and/or p38 inhibitors against the neuronal toxicity induced by Aβ.